Some patients who undergo Uterine Artery Embolization (UAE) for symptomatic leiomyomata have collateral ovarian artery supply to the uterus. This typically occurs when the ipsilateral uterine artery is small or absent, and the ovarian artery supply to the uterus can lead to UAE failure. The authors present a case of a woman treated with UAE who had an atretic right uterine artery and an enlarged right ovarian artery supplying the fibroids. The ovarian artery arose from the proximal internal iliac artery. This rare variant vessel was embolized leading to eradication of the patient's symptoms. The success of this case highlights the need to evaluate for possible variant ovarian artery supply and to embolize these vessels in an attempt to prevent UAE failure.
Introduction
UAE has emerged as an effective and widely accepted treatment option for women with symptomatic uterine fibroids. Technical success rate approaches 100% but clinical success varies from 85% -94% [1] [2] [3] [4] . Collateral blood flow from an ovarian artery to the uterus can impede the desired infarction and lead to clinical failure. It has been shown that embolization of a hypertrophied ovarian artery that provides collateral flow to the uterus can lead to fibroid infarction [5] .
The ovarian arteries have a characteristic tortuous course on angiography and most commonly arise from the anterior surface of the abdominal aorta just below the level of the renal arteries. Variations in the location of the ovarian artery origin have been reported including those that arise from the renal arteries, the suprarenal aorta or the sides of the abdominal aorta [6] . Less common origins have been reported including the inferior mesenteric artery [7] and the right external iliac artery [8] .
Herein we report a case in which a woman with symptomatic uterine fibroids underwent UAE. There was an atretic right uterine artery and a hypertrophied aberrant ovarian artery arising from the proximal internal iliac artery. This vessel was embolized in an effort to maximize the chance for successful eradication of the patient's fibroid related symptoms.
Case Report
A 45-year old female with three years of worsening menorrhagia and anemia due to symptomatic leiomyomata underwent bilateral UAE. The left internal iliac artery was catheterized with a 4-F Cobra-2 catheter (Glidecath, Terumo, Tokyo Japan). Following this a 2.7 French microcatheter (Progreat, Terumo, Tokyo, Japan) and 0.018 inch wire were coaxially advanced through the guiding catheter to catheterize the left uterine artery. Embolization with endpoint of near stasis of the left uterine artery was then achieved with two syringes of 500 -700 micron microspheres (Embospheres, Merit Medical, Salt Lake City). Following this the right internal iliac artery was catheterized with the same 4-F Cobra-2 catheter and an angiogram showed an atretic right uterine artery (Figure 1) . This artery was catheterized with the coaxial 2.7 French microcatheter and the 0.018 inch wire. Embolization was achieved using one-eighth of a syringe of 500 -700 micron microspheres.
The 4F catheter was exchanged for a 5F pigtail catheter and the tip of this catheter was advanced into the abdominal aorta just cephalad to the origin of the renal arteries to evaluate for possible hypertrophied ovarian artery supply to the fibroids. Abdominal aortogram showed an enlarged right ovarian artery with its typical corkscrew pattern arising from the origin of the right internal iliac artery (Figure 2) . To get a better understanding of the amount of uterine artery supply that this aberrant ovarian artery contributed to the uterus, the ovarian artery was selectively catheterized with a 5F Simmons 1 catheter.
The ovarian artery angiogram showed significant supply to the uterus (Figure 3) . It was felt that if this artery was not embolized the fibroids would remain viable and the clinical symptoms would not resolve. The 2.7 French microcatheter in combination with a 0.018 inch wire was advanced coaxially through the 5F Simmons 1 catheter further into the ovarian artery. From this position embolization was performed with one syringe of 700 -900 micron microspheres. At completion there was near stasis in the vessel. Subsequently the patient reported that her menstrual periods had dramatically improved and her anemia has resolved. She remains asymptomatic at two and a half month follow up.
Discussion
UAE has been accepted as an effective and less invasive treatment option for women with symptomatic uterine fibroids. Although technical success rates approach 100%, clinical success rates vary from 85% -94% [1] [2] [3] [4] . One cause of clinical failure has been shown to be ovarian artery collateral supply to the fibroids [9] . Ovarian artery supply to the uterus has been shown to occur in 11% of patients who undergo UAE [6, 10] . Enlarged ovarian arteries that provide collateral supply to fibroids tend to occur in women with absent or small uterine arteries. In this situation ovarian artery embolization has been shown to increase the likelihood of complete fibroid infarction and clinical success [5] .
Although the ovarian arteries typically arise from the abdominal aorta below the level of the renal arteries, several variations to the location of ovarian artery origin have been reported. The reported variants include ovarian artery origin from the renal arteries, the suprarenal abdominal aorta, the inferior mesenteric arteries and the external iliac arteries.
In our patient there was an atretic right uterine artery and an enlarged right ovarian artery with a rare variant origin from the proximal internal iliac artery. There was significant collateral flow from this artery to the uterus and fibroids. We felt that embolization was necessary to optimize the chances of complete fibroid necrosis and clinical success.
The physiologic impact of ovarian artery embolization is not entirely known. There is risk of premature ovarian failure but several studies have shown that the chance of
